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Predicting the Value of Feeder Cattle 
Placed into an Accelerated Finishing Program 
Under Dynamic Market Conditions 
J.J. Wagner1 and D.M. FeuzZ 
Department of Animal and Range Sciences and Economics 
SDSU CAlTLE 94-20 
Summarv 
Data from 769 steer calves that were fed as 
part of the South Dakota Retained Ownership 
Demonstration program were used for this 
study. A t  feedlot placement, variables that 
included initial weight, hip height, fat thickness, 
age, sire breed, and dam breed were recorded 
on each calf. Calves that were creep fed, 
vaccinated, and weaned prior to  feedlot arrival 
were identified. 'These initial variables 
accounted for only 17.16% of the variation in 
calf value. When using multiple regression 
techniques to  predict calf value, including year, 
average daily gain, dressing percentage, and 
quality grade improved R2 to  .8275. Initial 
variables accounted for only 8.22% of the 
variation in gain, 14.28% of the variation in 
dressing percentage, and 16.36% of the 
variation in percentage choice. Initial variables 
are of limited value in predicting feeder calf 
value under dynamic market conditions. 
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Introduction 
Research at the retail level has 
demonstrated that modern consumers are 
demanding leaner, more uniform quality cuts of 
beef. Unfortunately, there is evidence 
suggesting that consumers are not always 
obtaining what they demand in the market place. 
The National Beef Quality Audit--1991 has 
identified excess fat and lack of product 
uniformity as t w o  important problems facing the 
beef industry. These problems are in large part 
due to  a marketing system that places the same 
value on excess fat as edible lean. To combat 
quality and cutability problems, the Value Based 
Marketing Task Force suggested that the beef 
industry move toward a value based marketing 
system. 
Value based marketing would transmit 
consumer demand for quality and leanness 
throughout the entire production and marketing 
system. Under value based marketing, the value 
of feeder cattle would presumably be determined 
by consumer preferences and feedlot production 
efficiency. The ultimate objective is t o  reward 
producers for superior feeder cattle and to  
discriminate against inferior feeder cattle. 
Data from the South Dakota Retained 
Ownership Demonstration Program clearly show 
that feedlot performance and carcass 
characteristics for cattle are extremely variable. 
Therefore, the actual value of feeder cattle is 
also highly variable. If meaningful price 
discrimination is to  occur at the feeder calf level, 
the ability to  predict value is a necessity. The 
objective of this research was to  predict the 
actual value of feeder calves as calculated from 
feedlot performance and carcass merit under 
dynamic market conditions. 
Materials and Methods 
The data used in this research were 
obtained from 769 steer calves that were fed as 
part of the South Dakota Retained Ownership 
Demonstration Program. A t  feedlot placement, 
initial weight, hip height, and fat thickness3 were 
recorded. Calf owners were surveyed t o  
'Associate Professor, Animal Science. 
'Associate Professor, Economics. 
3Determined by ultrasound. 
determine age, sire breed, and dam breed on 
each calf. It was also determined which calves 
were creep fed, vaccinated, and weaned prior to 
feedlot arrival. 
Feedlot costs for each steer were 
subtracted from the value of the steer at 
slaughter. Cattle were sold on a grade and yield 
basis as they reached about .40 in. fat over the 
12th rib. Prices and appropriate discounts were 
negotiated with the buyer in a competitive 
setting. The remaining value was assumed to 
equal calf value: 
Calf value = slaughter value - feedlot costs 
Calf value was divided by pay weight at 
feedlot placement. Calf value per cwt was 
regressed on the initial variables using forward 
selection regression procedures as outlined by 
SAS. The full model evaluated was: 
$/cwt = a (PYWT) + b (YEAR11 + c (YEAR21 
+ d (FAT) + e (HPHT) + f (AGE) + g 
(CREEP) + h (VACC) + i (WEAN) + j 
(ANGUS) + k (CHAR) + I (GELB) + m 
(HERE) + n (LIM) + o (RED) + p (SALERS) 
+ q (SIMM) + r (INTER) + s (HIGH) + 
error 
where PYWT = pay weight at feedlot 
placement, YEAR1 = 1 for cattle marketed in 
1991 and 0 for cattle marketed in 1992 or 
1993, YEAR2 = 1 for cattle marketed in 1992 
and 0 for cattle marketed in 1991 or 1993, FAT 
= initial fat thickness over the 12th rib, HPHT = 
hip height, AGE = calf age at feedlot placement, 
CREEP = 1 if calves were creep fed and 0 if 
they weren't, VACC = 1 if calves were 
vaccinated for more than one feedlot pathogen 
prior to feedlot arrival and 0 if they were not, 
ANGUS = 1 if the calf was by an Angus sire 
and 0 if it was not, CHAR = 1 if the calf was by 
a Charolais sire and 0 if it was not, GELB = 1 if 
the calf was by a Gelbvieh sire and 0 if it was 
not, HERE = 1 if the calf was by a Hereford or 
Polled Hereford sire and 0 if it was not, LIM = 
1 if the calf was by a Limousin sire and 0 if it 
was not, RED = 1 if the calf was by a Red 
Angus sire and 0 if it was not, SALERS = 1 if 
the calf was by a Salers sire and 0 if it was not, 
SIMM = 1 if the calf was by a Simmental sire 
and 0 if it was not, INTER = 1 if the calf was 
out of a cow of intermediate milk production 
potential and 0 if the calf was out of a low or 
high milk potential cow, HIGH = 1 if calf was 
out of a high milk production potential cow and 
0 if calf was out of a low or intermediate milk 
potential cow. 
Cow breeds were categorized into low, 
intermediate, or high milk production groups. 
Breeds qualifying as low milk production breeds 
were Hereford, Devon, Limousin, Charolais, and 
Chianina. High milk production breeds included 
Holstein, Jersey, Brown Swiss, Gelbvieh, 
Simmental, Red Poll, South Devon, Tarentaise, 
Maine-Anjou, Salers, and Angus. Intermediate 
milk production breeds were crosses of high x 
low. 
Results and Discussion --
Table 1 shows the prices received and the 
quality grade, yield grade 4, and carcass weight 
discounts that were received for the cattle at 
slaughter for each marketing date. Table 2 
displays sale value, feedlot costs, and initial 
value of feeder calves. The average carcass 
weight was 724.1 Ib and sold for an average of 
$1 24.64 per cwt. Thus, sale value of the cattle 
at slaughter averaged $903.23. Sixty-seven 
percent of the carcasses were worth between 
$806.32 and $1,000.1 4. Feedlot costs 
averaged $295.80 per head. Initial value of the 
calves (sale value - feedlot costs) averaged 
$607.43 per head. Average pay weight at 
feedlot placement was 589 Ib. Initial value of 
the calves was $103.65 per cwt  pay weight. 
The standard deviation was $10.22, indicating 
that 67% of the calves were worth between 
$92.91 and $1 13.35 per cwt. 
Hip height and initial fat thickness 
(measured with ultrasound) were also 
determined on each steer as it was entered into 
the Retained Ownership Program (Table 3). 
Cattle owners also provided the age, breed of 
sire, and breed of dam for each calf. 
Questionnaires were completed to indicate 
which calves were creep fed, weaned and bunk 
broke, or vaccinated prior to feedlot arrival. 
Fifty different breeds or combinations of 
breeds were indicated by the owners as the 
breed of sire or dam. To reduce this number to 
a more manageable figure for the analysis, eight 
different sire breeds (Angus, 164 head; 
Charolais, 132 head; Gelbvieh, 65 head; 
Table 1. Sale price and discountsa 
Yield Light Heavy 
Select grade 4 carcass carcass 
Market date Choice price discount discount discountb discountC 
a $  per cwt .  
bApplied t o  carcasses less than 550 Ib. 
'Applied to  carcasses over 950 Ib. 
dA $2 per c w t  discount applied t o  550 to  599 Ib carcasses. 
Table 2. Sale value, feedlot costs, and initial value of feeder calves that were fed 
as part of the Retained Ownership Demonstration 
Standard 
Mean deviation Minimum Maximum 
- 
Sale value, $/head 903.23 96.91 528.96 1,291.76 
Feedlot costs, $/head 295.80 38.39 203.36 409.58 
Initial value, $/head 
Initial pay weight, Ib 
Initial value, $/cwt 
Table 3. Initial hip height, initial fat thickness, and initial age of retained ownership calves 
Standard 
Variable Mean deviation Minimum Maximum 
Hip height, in. 44.70 1.91 39.50 51.50 
Fat thickness, in. .09 .05 .OO .28 
Age, days 207 2 1 145 293 
Hereford, 77 head; Limousin, 29 head; 
Red Angus, 35 head; Salers, 40 head; and 
Simmental, 87 head) were compared to  118 
head of miscellaneous breeds categorized as 
other. Dam breeds were categorized into high, 
low, and intermediate (high x low) milk 
production potential categories. In the analysis, 
the high and intermediate categories were 
compared t o  the l ow  category. 
Regression statistics describing premiums 
and discounts associated with each of the 
variables known at feedlot placement are shown 
in Table 4. Pay weight was the first variable to  
enter the model and explained 12.55% of the 
variation in feeder calf value. The regression 
coefficient was -$6.05 change in the value per 
c w t  for each additional c w t  of pay weight. 
Year 2 and year 1 were the next variables t o  
enter the regression, explaining an additional 
14.01 and 2.27% of the variation in value, 
respectively. Calves in year 2 were $1 1.79 per 
c w t  less valuable and calves in year 1 were 
$4.83 per cw t  less valuable than calves in 
year 3. This was due to  a higher slaughter 
market in year 3 than in the previous 2 years. 
Whether a calf was sired by a Hereford bull 
was the next factor to enter the model and 
accounted for an additional 2.27% of the 
variation. Hereford sired calves were worth 
$3.46 per c w t  less than calves sired by the 
miscellaneous breeds of sire categorized as 
other. Lower value of Hereford calves was 
probably due to  their poor dressing percentage 
(62.6%) and quality grades (23.7% choice) as 
compared with the other cattle in this study. 
Average percentage choice and dressing 
percentage for all cattle were 44.0 and 63.7, 
respectively. 
Angus sired calves accounted for an 
additional .54% of the variation and were worth 
$1.89 per c w t  more than calves sired by the 
Table 4. Regression statistics predicting fall calf value from initial variables 
Standard Partial 
Variable Coefficienta errora RZ Probabilityb 
Intercept 148.28 3.09 .OOO 1 
Pay weight, c w t  -6.05 .48 .I255 .0001 
Year 2 -1 1.79 1.45 1401 .0001 
Year 1 -4.83 1.09 .0227 .0001 
Hereford -3.46 1.13 .0227 .0001 
Vaccinated -2.18 .90 .0067 .0104 
Angus 1.87 .83 .0054 .0207 
Simmental -1.92 1.01 .003 1 .0771 
High milk 2.1 9 .89 .0033 .0706 
Intermediate milk 1.41 .87 .0023 1 248 
Initial fat, inches -1 6.74 10.45 .0025 1 097 
'$ per cwt.  
bProbability that the regression coefficient is equal to 0. 
miscellaneous breeds of sire categorized as 
other. 'This advantage probably represents 
differences in quality grade as over 66% of the 
Angus sired calves graded choice. 
Discounts observed for Simmental sired 
calves ($1.92 per cwt)  explained .31% of the 
variation and were most likely due to  quality 
grade problems as well. Only 29.4% of the 
Simmental calves graded choice or higher. 
Premiums associated with intermediate 
($1.41 /cwt) and high ($2.1 9/cwt) milk potential 
as compared to  the low group accounted for .23 
and .33% of the variation and may be due to  
quality grade. Forty-eight percent of the 
intermediate calves and 45% of the high calves 
graded choice compared with 36.2% of the low 
milk potential cattle. 
The final variable entering the model was 
initial fat thickness, which explained an 
additional .25% of the variation. For each .1 in. 
of fat cover, the calves were worth $1.67 per 
c w t  less. 
A discount of $2.1 8 per c w t  was observed 
for calves that were vaccinated prior to  feedlot 
arrival (partial RZ = .0067). All calves were 
vaccinated when they arrived and the 
appropriate boosters were given in 2 to  
3 weeks. Thus, calves that were vaccinated 
prior t o  feedlot arrival received three and many 
received even four vaccinations for some of the 
feedlot pathogens. Perhaps this rigorous 
vaccination schedule negatively impacted 
performance. Prefeedlot arrival vaccinations 
were administered at the ranch of origin by the 
cattle owners. The degree of quality control 
exercised by each owner is unknown. Feedyard 
pulls were not affected by vaccination program. 
Percentage choice, average daily gain, and 
dressing percentage were 43.9 vs 47.4, 3.00 vs 
3.05, and 63.66 vs 63.87 for the vaccinated 
and nonvaccinated calves, respectively. 
Only 17.1 6% of the variation in calf value in 
the fall can be explained by variables known at 
feedlot placement. Years 1 and 2 account for 
an additional 16.28% of the variation and 
probably reflect variation due to  the strength of 
the slaughter cattle market each spring as well 
as differences in feed costs and cattle 
performance from year to  year. Additional 
information is needed to  accurately predict 
value. 
Table 5 shows the regression statistics 
predicting fall calf value when various carcass 
and performance traits are included. Average 
daily gain entered the model first and accounted 
for 14.30% of the variation in feeder calf value. 
For each .I lb improvement in daily gain, the 
feeder calf was worth an additional $1.37 per 
cwt. 
Table 5. Regression statistics predicting fall calf value from 
feedlot performance and carcass characteristics 
Standard Partial 
Variable Coefficienta errora RZ Probabilitvb 
Intercept -50.33 5.67 .0001 
Average daily gain, Ib 13.71 .44 1 430 .0001 
Pay weight, c w t  -8.43 .22 1673 .0001 
Year 2 -1 3.55 .46 1787 ,000 1
Dressing percentage 
Quality grade 
Year 1 
a$ per cwt.  
bProbability that the regression coefficient is equal to  0. 
Initial pay weight entered the model second 
and explained 16.73% of the variation in calf 
value. This figure is similar to  the partial R2 
(.1255) that was observed when fall value was 
predicted from the information available at 
feedlot placement. Each additional cw t  of pay 
weight reduced calf value by $8.43 per cwt.  
This discount is similar t o  the $6.05 discount 
displayed in Table 4. 
Calves placed in year 2 were worth $1 3.55 
less per c w t  than calves placed in the feedlot in 
year 3 and $7.17 per c w t  less than calves 
placed in year 1. Partial R2 was ,1787 and 
.0465 for year 2 and year 1, respectively. 
Dressing percentage accounted for an 
additional 20.47% of the variation. For each 
additional unit of dressing percentage, value was 
increased by $2.64 per cwt.  Dressing 
percentage is defined as the yield of carcass per 
unit live weight. I t  is influenced by fill, fat, and 
muscle. In this study, differences in fill and fat 
were minimized. Therefore, dressing percentage 
may reflect differences in muscle. 
Quality grade explained an additional 
8.73% of the variation in value. If a carcass 
graded choice or greater, the feeder steer was 
worth an additional $5.93 per c w t  as compared 
with cattle grading select or lower. 
Mean and variation observed for average 
daily gain, dressing percentage, and marbling 
score are presented in Table 6. Variation 
observed for these traits was tremendous. 
Nearly 1 7 %  of the calves gained less than 
2.64 1b per head daily. Nearly 1 7 %  of the 
calves had less than a 61.77% yield. Quality 
grades for 5 6 %  of the calves were high select or 
poorer. Conversely, some of the calves 
exhibited outstanding performance. Nearly 17% 
of the calves gained more than 3.38 Ib daily. 
Nearly 17% of the calves had greater than a 
65.69% yield. Forty-four percent of the calves 
graded low choice or higher. 
Total R2 of the model predicting calf value 
from initial variables and year (Table 4) was 
.3344. Including daily gain, dressing 
percentage, and quality grade in this model 
improves R2 to  .8275. Additional information is 
needed at feedlot placement t o  account for the 
variation in gain, dressing percentage, and 
quality grade. 
Initial variables do a poor job of predicting 
gain, dressing percentage, and percentage 
choice. lnitial variables accounted for only 
8.22% of the variation in gain (Table 7). Only 
14.28% of the variation in dressing percentage 
was explained by initial variables (Table 8). 
Initial variables only accounted for 16.36% of 
the variation in percentage choice (Table 9). 
The data from the retained ownership study 
clearly show that performance and the carcass 
traits of quality grade and dressing percentage 
are needed to  adequately predict feeder calf 
value. The information collected on calves 
consigned to  the retained ownership study 
further demonstrate that the initial variables of 
weight, height, fat thickness, prefeedlot arrival 
management, and breed type are of limited value 
in predicting the quality of feeder cattle placed in 
an accelerated finishing program under dynamic 
market conditions. Additional analyses are 
needed to  determine if the same relationships 
and conclusions drawn from this research hold 
true under stable market conditions. In order for 
value based marketing to  have the appropriate 
impact on cow-calf producers, reliable predictors 
of feeder calf performance, quality grade, and 
dressing percentage are needed. 
Table 6. Average daily gain, dressing percentage, and marbling score of 
retained ownership calves 
Standard 
Variable Mean deviation Minimum Maximum 
Average daily gain, Ib 3.01 .37 1.54 4.22 
Dressing percentage 63.73 1.96 57.39 70.43 
Marbling score, unitsa 4.79 .59 3.00 8.00 
"4.00 = slight', 5.00 = small'. 
Table 7. Regression statistics predicting daily gain from initial variables 
Standard Partial 
Variable Coefficienta errora R2 Probabilityb 
Intercept 1.40 .36 .0001 
Year 2 .14 .03 .0186 .0004 
Initial height, inches .03 .01 .0305 .0001 
High milk .12 .04 .0126 ,0027 
Angus .07 .03 .0066 .0292 
Vaccination -.08 .04 .0067 .0274 
Limousin -. 1 1 .07 .0039 .0908 
Intermediate milk .06 .04 .0032 . I271 
"Lb per head daily. 
bProbability that the regression coefficient is equal to  0. 
Table 8. Regression statistics predicting dressing percentage from initial variables 
Standard Partial 
Variable Coefficienta errora R2 Probabilityb 
Intercept 60.76 .66 .0001 
Hereford -1.03 .23 .0406 .0001 
Limousin 1.38 .35 .0112 .0049 
Pay weight, c w t  .39 .10 .0092 .0102 
Year 1 1.27 .21 .0099 .0069 
Year 2 1.26 .20 .0161 .0005 
Simmental -.72 .22 .0123 .0023 
Weaned -.41 .15 .0129 .0017 
Salers .70 .30 .0072 .0183 
Intermediate milk -.29 .14 .0051 .0462 
"Percentage of finish weight. 
bProbability that the regression coefficient is equal to  0. 
Table 9. Regression statistics predicting percentage choice quality grade from initial variables 
Standard Partial 
Variable Coefficienta errora R Probability 
Intercept -49.32 18.84 .0090 
Age 
Angus 
Year 2 
Red Angus 23.50 8.70 -01 73 .0002 
Hereford -1 6.63 6.1 7 .0052 .0427 
Gelbvieh 
Salers 
Simmental 
Creep fed -5.79 3.78 ,0029 1 260 
"Percentage choice quality grade. Data entered as 100 = choice or higher nand 0 = select or 
lower. 
bProbability that the regression coefficient is equal t o  0. 
